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[0014] 

[MEANS FOR SOLVING THE PROBLEMS AND EMBODIMENTS OF THE 
INVENTION] 

The present inventor earnestly conducted studies in order to solve the problems 
described above, and found that a red light emitting phosphor which emits light when 
excited with light of a wavelength of 350 to 420 nm and which is represented by the 
following composition formula (1): 

LiyAfi^EusSiria^WaOg ... (1) 
(where. A is at least one selected from the group consisting of Na, K, Rb, and Cs, x is a 
positive number satisfying the relation of 0.8 <. x < 1, and y is a positive number 
satisfying the relation of 0.4 <, y <, 1) 

exhibits high emission intensity at a wavelength of 400 to 410 nm that was 
conventionally unattainable, and that the red light emitting phosphor with x in the above 
composition formula (1) being a positive number satisfying the relation of 0.95 < x < 1 
exhibits high emission intensity at a wavelength of 400 to 410 nm that was 
conventionally unattainable and exhibits emission intensity equal to or higher than that of 
a conventional phosphor for excitation light of a wavelength of 350 to 420 nm, thus 
being able to emit red light stably with high intensity over a wide range of wavelengths 
from long-wavelength ultraviolet light to short- wavelength visible light. 
[0015] 

The present inventor also found that a red light emitting phosphor which emits 
light when excited with light of a wavelength of 350 to 420 nm and which is represented 
by the following composition formula (2): 

Li z V z) EuW 2 Os - (2) 
(where A is at least one selected from the group consisting of Na, K, Rb, and Cs, and z 
is a positive number satisfying the relation of 0.7 <, z < 1) 

• 1 • 



exhibits high emission intensity at a wavelength of 400 to 410 nm that was 
conventionally unattainable, and exhibits emission intensity higher than that of a 
conventional phosphor for excitation light of a wavelength of 350 to 420 nm, thus being 
able to emit red light stably with high intensity over a wide range of wavelengths from 
long-wavelength ultraviolet light to short-wavelength visible light. 
[0016] 

In addition, the present inventor also found that a light emitting device for 
displaying a red color using such red light emitting phosphors or a light emitting device 
for displaying a white color or an intermediate color when used in conjunction with a 
green light emitting phosphor and a blue light emitting phosphor emits light at high 
luminance, and is particularly effective as a light emitting device including an element 
having a light emitting wavelength at which external quantum efficiency has the highest 
value in a range of 400 to 410 nm, particularly around 405 nm, such as an InGaN-based 
element. Further, the present inventor found that the red light emitting phosphor 
represented by the above composition formula (1) with x in the formula being a positive 
number satisfying the relation of 0.95 < x < 1 or the red light emitting phosphor 
represented by the above composition formula (2) exhibits high emission intensity for an 
excitation wavelength over a wide range of 350 to 420 nm, and is thus insusceptible to 
variation in wavelength of excitation light due to individual difference among light 
emitting devices. The present inventor therefore found that, when a white color or an 
intermediate color is displayed through light emission of the phosphor by light received 
from a semiconductor light emitting element which emits light of the above wavelength 
when used in conjunction with a green light emitting phosphor and a blue light emitting 
phosphor, a subtle color tone can be displayed more accurately with good 
reproducibility at high luminance, and thus completed the present invention. 
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